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(54) LIGHT EMITTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light emitting device 
having fluorescent substance which absorbs ultraviolet radiation 
from a light emitting element, converts the wavelength and 
generates a light, and especially to provide a light emitting device 
which can generate a light with high luminance, high efficiency and 
excellent reliability, irrespective of usage environment. 
SOLUTION: This light emitting device is provided with a light 
emitting element wherein at least a light emitting layer is composed 
of nitride semiconductor; and inorganic phosphor which absorbs at 
least a part of a light generated from the light emitting element, 
converts the wavelength and generates fluorescence. The main 
peak of emission spectrum from the light emitting element is in a 
range of 360-390 nm. The inorganic phosphor generates 
fluorescence of infrared and is composed of at least one kind of 
phosphor selected from LiAI02:Fe, AI203:Cr, CdS:Ag, CdAl03:Cr, 
Y3AI5012:Cr. 
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£#5 X 1 0 17 /cmHli:<7)S'ft:'f ^i/^A • 
A ( I n5Ga,.JN) T'&oT. H/l*»'l 00^>"/ 
xho-AfcLL. I ncoMSltO £. 0 . lWTi: 
tl.utt'3 6 0-3 9 0n mOjlW«(C*{ <- ^TSS3&^ 
«S3fc-f£Cfc#T£&. n£TO«*i:liS i . 

S.Ge. Sea^SSiRSft.S^SKi t--ST'£>&. 
KJ*fc LT 1 0 0 ;* >7A h d-AUUi* j »^ L < . K 
£*f4L<li. 2 0 0;tv^ho-AfclfcT'£>&. u 
•nxom&i, . igteJIKA 1 £,ri:#T-# 

a. 

C 0 0 4 0 ] gftttCfttt:*] sir*-****** LT G 
aNt1-§i:. fci*3 6 5 nm<9?Bfc fc**T 

L*>L&a<£>. it*tt#*fc:tt< A l 
*fc$4>tai^* J fiTt-5<«f6](c3!)-S». iftli, AIG 
aN. I nA l N«flSJM£(C «fc S i:ffrffl$tl^>. A l G 
aN, I nAl NfciffcSttJf £f it. /^h%7 

^Bit-r zamwh s. ai iiiktt^si ^ 7 •/ k jiwis 

£|6]± L, #J;U£ I n Sri5-f *>tC-g-trG a N riSttB t 

-f £ t . G a N «fc 9 1 0feW±\X,±ti i ft±.-TS> . 

T. InaGa,.aN. I nJGa,.5 N<73a{jf , Sffl 

fctO. 1UTF. i?4L<Ji0. 0 5&T. 

L<(i0. 02WT, ftt^KliO. OiaTCM 

S-r^. 2rii. ZZX'l nGaNtliA 1 

^oT-(i^<a:ti^t*(cj:o*-r*. mm i n^tot 

A 1 ^*#^-3:Vvt£.ig<0A 1 tOT*>i>. 

co 04 n xmiizmmztizzgmTii. 

InaGa^aN. I n $ G a,. S Nfc-g-Wf SvSttJf 
tSLt. A 1 xGa,.,N (0<XS0. 4) T£>£M 
fc^fk-^^SSfc^LTift^. ^AliGa,., 
N®{iS14Jl<73 2 0c7)i®<7)-3*>. ^fft*>-*{:«L 

C£0«td^rA l,Ga,.«N(7)Xfl±0<XS0. 4<5D® 
B**tL<. 0<XS0. 2<DEffl#J:9#4L<. 
0<Xi0. l*MEH#«fctff*U\ 
[0042] 0. 4J:9t>*£=^fcA IxGa^NJI* 
fc? 7 / frfAV^rtimWZ&Z. ? 5 ••/ ?a»*A& t 

*cr)±iziti<7)imtezmm Lx&=f-m&*msL?& z t 

fimLKtcZmfalzhZ. Al.GanNOilKiO. 



4L<<iO. l^mUTOKHT-^-ri.. 0. 5/xm 
ZMz. h b A I 3UUt£ ^< LT t> . A 1 „ G a , . , N 

Mz? y y o^-r < Khmtuzhh frhx-ihh . 

[0043 3 A l offiait*«»3eo«Ht:*4Bfl:«j5R 
ft^****MI *«Stt**>H±IBWl=S LTfi^fKL fc* 

*6ii:**aSLir\ n^ilcOA l,,Gai. x N®*-51< 
L3t^tttl* ? r6i±L^v^|fij{c:$)->7t:. SrfcnJf 

oh. p ii^)a i|Ga,.j n com^m^t^^mmt 

[0044 3 %C>lZ£tz. AljGa,.,N (0<X£ 

o.4) X'h&wictyjkit-sm^mtei. r> i>&&mt*t> 

MttfaEllZl n s Ga,.,N <0Ss<0. 1 . j > 
s, m>s ) =gL<»iA l t Gai. t N (0<tg0. 

4 ) T*4afls*iMk^«iNi«s*^-si t tT* 

wOS-ft^^^tiGaN^iFiStcffl^^ix^,. 
«riS . A 1 x G a , . « N OBftMX-fb^iMNifMF t R« 

n«f*i % piH*J<7nvm*— ^z^$iiTV^{f 
ft<. ^LfclWfcUPaSfLTV^jfiSWiiri^ In 
,Ga,. s N. SL<«A ltGa^tNOBWttWfcRJt 
-r*t>OT<i'SrV^. nJ10i!)lC^-rS*&{C{il 0*t 
mJJIT. $^^»^L<{i8/zmJaTtCl^-r&. - 

•ft. pmmizmm-r^^tzitnmmx'o i>m<mfct 

mJilTOKlST-^f -S>. tfe. I n.Ga^.N. ^L 
< U A 1 1 G a , . t NtilU-^ffll^JltcSScit!) ottl 

[0 04 5 3-2*:, nISm. tt\Zp t i> 
—ftlZ, /<> Fdf -r rx^/^-^/JsSri-G a NJg t 
A>- K^f-fr 7 n^if-^| 3rA 1 ,Ga[. u N (0 

<u^i ) mtimmzivrcm&imj:>)%&m.im 

&*m#m%1iiLXi> *ir». A 1 u Gai. u NJivS14^tc 
SLT^LTtS^L. 4fe?Stt»*»^)Wi^:fit«fc: 
»*LTt»fti.\ #4 L^iiSttSrt^&ix^ftat::^ 
^LT. ^-ryrCTLii^t LT<Oi? 7 x K«. «L< 

fc* ! 24LO. COA l u Ga,. u NJi:|SlL<|SI-^1gB8l 
<7)®lC^ftoTtSV\ 

[00463 jg*&^raiti-f GaNSatfAl 
u Ga,. u N«CDKJS{Sl 0 AWT. $ 

M-#4L<ti7 0:*y^Ahn-A£nF. gt«F4L 
<(i5 0^->-^hQ-AiaT(C^l-r?.. 10 0*> 

V%. A l u Ga,. u N2rjgtS^-0«^ifc-ri>i:. 

JlV C0(;JtiS LT. A lig&JtOiSV^SDT'k^-y 

^*>'A0(C<v\ CilIM luGa^N/f SrSJtffl&ftlgt 
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l u Ga,. u NtGaNt teP-iSSTTftft-C* 6 . 
Stg^-t L^rv\ I nGaNT3)Sfc«I3? 

HfttSi^tfltf^^r. AIGaNtlnGaNt 
TtM&^fcflWW-fcCfcM;. A l u Ga,. u NfcGaNfc 

[0047] GaNiRI^A l u Ga,. 0 NItrtn 
«^»WKBI Xtf* r 'J rRIU&MI k L 

* * %mim%it$wmftm tu. io *> a i ^guit 
^^Mfl:*y^fc^^#:-c£>6. a i vmiutw* 

[0048] L* 1 L«r*»^««^«fc-r * k . @fS^Jg 

ttA<J«WC-S6;:kfc:J:9. 3tmCS^>. **UTB 
t»i&SMfcWSE<$:9. LDTtiKttlffi. LEDT'Ji 

[ o o 4 9 ] Mtc mt^mczu^^^mcommM 

£^r6^E%*^-T$*lT:fc9. Al u Ga,. u N 
ilk G a N»k<D nS^iBjiftS^S^S^ K-T k 

T&zt & . fWiif-^JicD n m^mmmsz* 

-7) t LT, id— 7f£lSigJKtch'-:r-f6£:. Hffi 
* T8ffi?J|#«j£T* 6 i k izj: 6 . ^%SUS*i« 

v ws<7)ssv ^jg fc % 7t«M«0&bW \* a- y raw** 

flMBE. Vf jWKT-*-4fcii*Sii4. 
LO 0 5 0 ] K> K^r-v -yrx*^— O^S'SrHftfll 

K-rfclJ: 9fflftt«rilK«k . ffiTOeiMftAJI 
k OBtcHJXTClE^^X^T-S , £ o z. »5c!g-?^xc7) 
•HW=J:9JHiE**«lSTT4i:«(5Sf».*. n 

sytfrft^awtck . ^> k** * razors' k— t 

[00 5 1] «ro~»:7ct|^*'>?.*</N'> H^f -v -vT<F»b 



£ v *Ct » 6 Of . 6k* tCFStflifc: «fc 

6tta«r*t$rv*:*>» Stfc^lE^^I&jEafEK £ 
0 «a*MK"Pf 6 . Srfc p BBOSSn K-T b FWKCZ 
^7uEfL^'xo^#tc e t6kii^$fL6. ^:p!« 
£\ AlGaNttGaNtJt»LTiaSi*«*Kv\ ZZ 
tAlGa NO^fc P SPF&VtZZK K-7-T6 :tC 

^aHTPf 6 «) T«Jte*^ £ ft* L ti^iz . Siia<ffi 

T-r6ii(6j(cs>6t«^§ix6. tfz.tmmtrFt^ 

ZblzXK). *ttktf>*-5 -y *6. 4 

fc. ■M»^i'y-Xfitjifc/JvS<*9H*IflE. Vf» 

[00 5 2] — /<^K** y7 > x*/U4r-*>/h£& 

l u Ga 1 . u N/ii:GaNJHCpfi^JCIIrrj66MgtR 
fit'K-7L!tip. A l,Gai.,NlTliMg07? 

•t -*<2<7)g!i $ a*** < . Stt-fkmavjN s - 

7f. GaNJi<7)T7-tr^-^fi[c7)ai$(iA l.Ga,., 
£1X1 O^/cm 3 K-7t4tGaNtl±lx 1 0 18 

/cm3 SKo^ + y rau66*# «>*l6 «otc^ l . ai u g 

[0053] ZZZ'A 1 uGai.jN/GaNttSfS? 
JikL. ?Sdf J r , >»7jllJKA^#^ix6GaNSO^^< 
K-TT6 . ZtllzJ: 0 'J Tiggco^ 

*/HWRT* + U T\ttWM8SJ2L<ry}?tc \ ■> A 1 u G a , .„ 
NJBS:^«|-r6. fW^Hf^t^liAl.G 
ai-uNJBcoftumigH-f. A l,Ga|.,Nlll/^H 
Jp^r vTrx.*-fr*-9MS\\9'9 ••/ Ymt LTf^fflf6. 

! mftmiz*tm&p<Y-7'Lxi>. ld. led^ 

BBtt p mm Miz&i&r z mfcr zwiz-o^ ->x mm uz 
nmmizmt&F&mfSL-tzw,-2tizti^z t , 

[0054] TJZ^/^-tfJzZKmim 
J&K.-£Vt*mmz nl^ftK? < K-7t5J^. A 
> K^P-v ■•/ rx*;P^-^7ct ^rS-ftft^fk-^^aiWc 
^0»4L^K-rfik LT«i. 1 X 1 0»7/cm3~ 1 
X 1 0 2 °/cm3. $f>(z«F4L<{±l X 1 0 18 /cn.3--5 
x l 0 19 /ciii3coEHT'J>6. 1 x l O'^/ctf iOt^ 
^ ^ t . A>H=ft7 7l 4-/l^df-*v]N$ tcmitffo&tt. 
-^m»tcr>m^y^:<^:^X . *v*)T%j&<7)±$ 

*>imtf&t>tii,z<^mft< l z$>&. trzixi o"/cm3 

■Tv^r&ItC$>6. —7/. /<>'H^+-yrx^^-A<,iN 
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'J>-%VtUf & <. ML<(il/10 tU^SrV ^*«H 

rx*yi^-a<*§ &Mtt^<t^^ttiia> 

SPRsEtt^SJi 1 x l O's/ob^T^SsI U*. nl 
T&^t LTtsS i . Ge, Se, S, O^OiSffi^ 
SSIVBSt. VlBjfe^£jgff{-f&,rfcA<T-£S. 
2L<tsSi, Ge, SZnWXimbS-ZZttfX-* 

[00 55] ULh. *Btt?JNcroGHl&«F* L < KH K 
[0056] J^OiSIS^Jf *^ffi!lJI£m$*rC^.& 

mmcoftmtmix'hhw. $ ^iznmmizm^Ltz^ 
«r t iz «t o . v f coffiTa^t^cgyta . 

[0057] M-fk^-fk-^5^«cl±pMfe 0 B B ^^^(C 

&^tiiz<\,<>¥m#;X'$ > $>zti) t mhtix^z>. psm 

mftmzT--ij>7-ix. *m*:®&;-fzmrrt}*%ih 
tix^z. Lti*Lpmtf'fthtvrzt^^xi>mzT —— 

*friktf$>&. ZZX\ pMM&Sm-mbT&ZtlZX 
0 &&&&& < =2r h . *<9*«>£fii3sa* 1 «f JiiiST-r 

& a v f <F^ifmt*?-T\ >. 

[0058] ®t&^ilT'S)l>±a^M-fk!fi5^fk-^!^ 
nffllJI t mmz. K4r-r y 71^-^1 y^ 

<kft^-(b-&4«j*ii«sjg^opa^Fj«^iaE5-^^ < l 
t . a> k^-v ■•/ rx^;udff-(7)/|N$ ^m^m^t-^m 

zmtemcDlfcnp mPFWM&SZZ'hZ <.&£L<ltT 

X*/U=?-o*£ ^rM<t«5^fl:^^!Ett:®co p S^ieE 
^i&gr ')■<$< LT. A^h'^-y^x*/!^— cO/h$ 



^s<k^^«j^«cif«7)pS^«jiae$r±# < l 

[0059] $ffi : ?mt?Zi&&. pSPF*6»*>#SL 
V^K-TSfc LTJll X 1 0'«/cm3~l x 1 0 2l /c 
m 3 . $£>iZlfti L<J35x 1 0 1 »/cm3--5x 1 0 2 <»/c 
tfOJEfflT'&S. 1 x l 0 18 /cm3«tO i^Sr^fc. flt 

1 x l o^' /cm 3 j; o t ^ fc«MHfcWB< +£hm\\.Z 
h&. —fj. /OK^-r-/Tx^yUdf-*vjN§^gft;^ 

^-ffc^^istttfo p spFmm&maj \' > k^-t n^. 

IK. &t L<(al/1 OJiLh^-'Sru^'St g 

WPtmmtfnz.htihtztb. pM^F^OfiJilxio 
n-Ca, Be^<7)ifffi^«|gIIAig5. IIB^7C^*<iif 

*m#mizpm?Fiimz:'j?*< K-nt. a>i<^ 

^m*&< *-7-$-&%&i>ffl%ix-f>h . 
[0060] ei&^srif^-rsM-ft^-ft-^wt^ft 

<07FJ$%i8Jg^/jN§v\ (Jf^L<(aT>K-T) 

i 2r K-7LtA IGaNi, 7>H-7^Ga NJgi: 
T'SIS^eSr^Ln:^^. A 1 GaNIJS i 

Ji^-rV-^-r/PcrXR^GaNcoe^tcsS^S. GaN 

^^G a NttA4> riKCi: *^T'# . HSW^rtg^O^ 

0 . ffifi»Av]N$ < 5r & . $ f>C. H^-v -x 7X* 
^^f-^IHA 1 G aNO^'C^iglCnST^z-Sf 
}«JK(CK-r^-i,i:^m(±$^tC^:^<^S. HJ*>Ga 
Ntf^^UTSm^CioTJi. A 1 GaNifCtJil 
-5 nl?»i|-f ^-y ( >ro^s i ) nWCgLi^t i> 
L«>LA 1 GaN®<7)JS$^T|{n^«tTMSga5 

T's $^(cryH-rGaN«co^l!j^[6]Jb^-i,<7)T' 

h&. ftms^mtchfiK pmmwo-v^T-yy-x. 
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ft 



jas^fljfigt -r s i 1 1 s . 

MRZf n Mfficom®M2r t £ tzMZ p n S 

ntyti&w&w&bLxu. ni, pt, Pd. Ni/ 

Au, Pt/A u> Pd/Au^*«if®lc^(f|,c:i:^- 
niGaNt^Lv^-S ft. £S 

mmmt LT(iA l,Ti.W, Cu. Zn. Sn, I 
n ^>&J5S L < li-^&lftfJfcSlc^f & i b ifX' £ 

zb^xzzt. m^iz^mLXLED^-y-r^LDm 
=f-<rm% vm. t tmm lx t «t ^. 

C00 6 2] LEDfvr^LDfft UTfOffl-TS^ 

xyN-SrWi,. fc&Ui. itS^^+tyKlt^M 

^Jfctt. ^icioT^xyN-^filO^S^x/N-^ 
*ft*WNW*rc* & L E D ^ •/ r3r i: O^B^^ 

[0063] tiT. *mi<r>mzmiz-o^xm B 8ts> 

[00 64] 

im&M) immmi) led ^"/y^^Ma^^K 
t i>mittfv *?^ZMt&to*m#t Lx~i£&mtf i n 

o.oiGa 0 . 99 NT'*0. ±&3fc£ , -;?#3 6Snm<7)L 
EDf 77^^. LEDf77li. If 7 

T-f -fSffiJhlCTMG ( tfX, T 

MI ( M)>fW>'y'iW) #7., ll^MK 

— h#:x£*^ t^ssu MocvDtt 

"CWfctf 'J -? A^-ft£^*«#Srj£JB?$ iti ZblZj:*) 
B&LZ-th. K-^yh^iLtSiH,J:Cp 2 Mg 

zmwthztiz^x&tfLttxhh. v?7 



■i J r&GLklz{&&X'Biit2-&-z&lt# 'J <7A¥*trc-*> 

x-hhnv99vm. naarett$n5-r*Hft/ru»>A 

*-ri)g-fb^ , J'7Ar/l'5X'7A^3f*TS>i.77-y K 
«. PIi«tt«ttS3y^7 hJIfcOlSHCl nGa 
N<?)vg1±^$:^Lp n}g-&2r^fiE$-t#-S. (SriS. p 

S3>^7hif<±. &w§mizT-mnx'hhMs<w& 

tftcZtitc^&olzpmfv y KJI±«>fl£TOtlMUE«> 

tfyy^mtzwixtyz. itc. mtemtAooxy 
*mm±. i&m&4 o ox:&Lkx'T-->\sZ j ttx$> 

4. ) x-yf-y^tcj: Op zi%&mX&W*&&Z J £fz 

£. ZoLXft&±tf-?tc*mte0^s-ZX?747 
v£3IWcf&, ftJjlzXOttmZMf&tmTbLX 

[ 0 0 6 5 ] -y dp L*:fBl!! 'J - K 7 U-A05fe^(= 
*77Jftli-7'»'h • U-H{CLEDf--yr$'X--K 

* v-effll-t-r ■< Tf-yf <yy-?z>. LEDfv rco«-m 
mbw^h- y— Kattww— • 'j-Fb. zzti 

^ft^mX'V 4 y? LfMWSIr JDLi . 
[0066] LiA10 2 : F e»|ffi|^3tfr$-<J<:^J: 3 
(CLTf^-T-g). Al (OH) 3 1 56. Og. Li 2 C 
0 3 7 3. 9sRX/Fe (N0 3 ) 3 • 9H 2 04. 85 g 

z:t^-jus.mzx>o+wz^l. m.&®mznz. z 

iiSrT;U5^-;^y^A/l» g^T'l 2 5 0*C. 2^ 
J§M5&£-r&. ^n'i&^L. ^SrilLTL i A 1 

IBfcU mtA^f h/K0tf-^^S<i7 4 6 nmtj 
£. h;US-|33^-r. 
[006 7] d^^SOSSSCS-v^^h • V-V 

T i O z mtzmtZt?>&> Z o LtLEDf 771l;t 

f*, ? £>ltZ LEDf 7 r j ?^a%«$r^a5JE7J . 
T/mft* b'fr t> ftg-f ^ 'J - K t 0 -o 

o^'^ ^ V yXZ&E.WXltthTk A N j Tv >-* L 

[0 0 68] $t,tcB^e^t LTiSjS2 5-C6 0mA 
ii^. ISJK2 5"C2 OmAlf, iag6 0"C9 0%RH 
K'2 0m AS1gO«-l£aiC*JV ^T t 5 0 0 KfiagaSm 

iz&^x i>m.ffla&izigm-rz,&'{ti±®Mzti^\ 
[0069] ( mmm 2 ) i&em+i vroxniz x <o 

h. t7T'(7ffl!j[(CI) RlESSf^tc 
iJ^TTjc^fflm*. 1 0 5 0'CT«M<7)^ >J—=.yf 
rffd. ^^T. ^I?!!^, 5 1 0*CT\ Ty^- 
TtTMG ( hK^^-z^'J^A) rfflv\ t7r^7 
M±CGaNJ:0 ; 5:l.fiMftA- 7 7 7lr»2 0 0 
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(&ftf&. 1 0 5 0XrC\ TMGRJ/Tyt-T^m^K 
Ty¥-7GaW§Xr)%Z>m2cr>/<-y7?mZlMm 

COO 7 0] lOSdCflf^tUTMG^ TV 
^-TRt/>-y> (SiH,) £fflv\ SirlxlO 
i8/ clB 3 b-TLtznmGaHXOZ&nW^y?? h 

[007 1 ] 1 05 0*CT'TMG. TMA ( h- V*^->\, 

7Hlr7yh'-7<OGaNl. 50*y?Xba— A 
fc» Sirlxi 0'»/cm* K-7UA 1 0 . ,Ga, 9 
NJ15 0*>^ha-Afc£^K«;iLT*&ISJgi 
IS 3 0 O*^* bn-j±<7)$m=Fm&t LTjfcg$-£ 
S. 

[0072] M^ffl^*. 7 0 0"CT-TM I , TM 

T'st-Ttm^ nmipmfiMWtSx l 0"/ 
cm^jfoftt^sy^H-ri n 0 . 05 Ga,., 5 NJ: 0=5r 
&v§ttJ!S:4 0 Otfy^X ho-AO|KJ5T-J&K$-e 
£. 

[0073] tK^H^^. 105 0*C-CTMG, TM 
A, rV^-7. Cp2Mg (y^n^y^y'xz/U? 

aNfSOt^ho-At, Mg^lxlO'Vcn 
3 K-7UA 1 o. , Ga 0 . 9 N15 Nd-A 
t £&M.lzmMLT%h$mm6 0 0*y/Xhn-A 

(0074] ^UT. TMG. T^^T. Cp2Mg 
T\ Mg^ 1 x l o ! »/ctf K-7UcGaN J: 05:* 
Pfflln y?9 S«£0. 1 2 ;umOgUrC'j£A 

[0075] J&g&Tt*. M^Sffflfl*. 7x-a^S 
JSESSrtfcfevvt. 7 0 0*CT-T--D v^Srfi'vv p 

rcoau &±j§<r>pm3y?7hmcomwizm7z<7)B 

ft^X^S'ML. RIE *yjiyi-y 

7) ^mx-pm^y97 b^m^^y^-y^^n^, 
nM^i y? 7 bmn&ffiz&ftz-ez . 

[0076] Xyf-v^a. SJiStCftSpfinv^^ 
hJf Oti^EtcJ&J^ 0 0 l-y^X b D— AON i fc 
Aurttrfi^^ptit. -eoptgfiiOiCC^Vx 
-f^^fflOAuJ:0^:4p/N'-xK®Bir0. 2/zm<7)J£ 
W-X'B&th. -^••/f-y^lzX'Oniii^-ttznm^ 
y?? h/lO^oBCJiWtA l £*tfnfffij»fit 
4. Sf*(Cp'ffi8i<oa®Sr«a-r4^i'>CS i O z i *) 

OmAlCfc^T. *S e fc*3 7 8nm<7)SBfc2:^U Vf 
H3. 3V. £±J7><i5mW£-5jrf. 
[00 77] _ti&OS£fc3HPi;A l 2 0 3 : C r*mmit 

tot LtiiMbitmmi tmrnzLxmegstmnte 



[0078] (%H0|3) HS£W2^iJ^TvS1t®rS 
i Srlxi 0»»/cb»K-7\ Kif*<5 0 0^>-^ h 
o-AT'$>£ I n 0 .o5Ga 0 . 95 NJit LKmimfaMl 

tRmzLxftXMzimt*. mm2tmm^ 
[0079] (mmA) mmiizti^x . $&tm=r 

xr\M?7 v bffi&Tyb-7cOA 1 0 . i G a 0 . 9 NJ§5 
Ot^hn-At. S i r 1 X 1 0 1 8 /cm 3 K —7" 
LtGaNf5 0^Xh o-A t rxSiClf/f LT 
=5r^.^J13 0 Ojfy^'x hn-A<7)^^^jtt U 
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